NEW AND UPDATED DATABASES
This 2018 Nucleic Acids Research Database Issue is the 25th annual collection of bioinformatic databases. The quarter century arrives with 181 papers which, as ever, span all areas of molecular biology research. The total includes 82 new databases (Table 1 ) and 84 updates of resources that have previously appeared in the Database Issue. There are also 15 updates on databases previously described elsewhere ( Table  2) .
As in previous years, databases are grouped into eight broad subject categories. These cover (i) nucleic acid sequence and structure, transcriptional regulation; (ii) protein sequence and structure; (iii) metabolic and signalling pathways, enzymes and networks; (iv) genomics of viruses, bacteria, protozoa and fungi; (v) genomics of human and model organisms plus comparative genomics; (vi) human genomic variation, diseases and drugs; (vii) plants and (viii) other topics, such as proteomics databases. In an era of increasingly interdisciplinary research, it is no surprise that the content of many databases spans multiple categories so that resources often do not sit comfortably in a single category. Readers are again urged to browse the whole issue, rather than confining themselves to the most obviously relevant sections. The Nucleic Acids Research online Molecular Biology Database Collection, which is available at http://www.oxfordjournals.org/nar/database/c/, retains its more finely grained organisation, encompassing 15 categories and 41 subcategories.
The issue begins with broad surveys of resources at major global centres, including the U.S. National Center for Biotechnology Information (NCBI), the European Bioinformatics Institute (EBI) and the BIG Data Center at the Beijing Institute of Genomics, Chinese Academy of Sciences. The NCBI Resources paper (1) presents an interesting analysis illustrating the extent of the cross-talk between different databases within the site, exemplifying the value to the user of the extensive data integration implemented at these centres. The EBI paper (2) describes new data types including image data, biobanks and biosamples, as well as charting the continued exponential growth in the volume of many kinds of data. The newest of the three, the BIG Data Center (3), focuses on genomic information, but also hosts facilities for samples, program code, and wikis. Many of the wikis are very active and have previously featured in NAR eg lncRNAwiki (4) .
The 'Nucleic acid databases' section begins with updates from the International Nucleotide Sequence Database Collaboration (5) and its three contributors, GenBank, ENA and DDBJ (6) (7) (8) which together face the challenge of con- (20) is the subject of an update paper which, among other developments, reports on the availability of liquid chromatography/mass spectrometry data for modified nucleosides, facilitating profiling of such modifications by these methods. RNA structure is covered by the returning RMDB database (21) , containing chemical mapping information that can be used to predict RNA secondary and tertiary structure, and the new RNArchitecture (22) which introduces a hierarchical organisation of RNA families with a focus on 3D structures, in the manner popularised by protein databases like SCOP.
In the section on protein sequence and structure databases, the venerable SMART database celebrates 20 years with an update paper (23) . It describes a particularly valuable new visualisation option, whereby domain architecture information can be added to phylogenetic trees with the Interactive Tree of Life (iTOL) tool (24) . Another up-date from PDBe (25) includes mention of a newly developed library of freely available web components for interactive data visualizations. One of these, the LiteMol 3D viewer, notably allows convenient display of electron density in the browser window. An update on the popular ELM database of protein sequence motifs (26) reports, among other developments, on how fascinating examples of bacterial pathogen mimicry of eukaryotic motifs are now included in the database. A new arrival, ChannelsDB (27) contributes our cover image and describes the channels, tunnels and pores in protein structures that allow substrate access to buried catalytic sites, for example, or molecular passage through a transmembrane protein. Certain protein classes or families justify their own bespoke databases through medical or biological importance. T-cell receptors are served in this issue by both VDJdb (28), focussing on receptor sequences of known specificity, and STCRDab (29) which collects and curates structural information, linking to and allowing searches against a wide variety of structural, sequence and functional data. The returning database GPCRdb (30), for G protein-coupled receptors, majors on carefully made homology models and mapping receptors to ligands.
Important updates in the metabolic and signalling section include the human metabolomics database HMDB (31). Release 4.0 brings huge increases in content, an improved interface and new kinds of information--predicted mass spectra and pharmacometabolomics. This issue also reports on a new metabolomics database, PAMDB (32), devoted to the bacterial pathogen Pseudomonas aeruginosa, justified not only by the biomedical importance of the organism but also by the novel metabolites that it contains. Metabolic pathways are covered by the wellknown returning databases Reactome (33) and WikiPathways (34) . The former update is notable for its Enhanced High Level Diagrams which superbly contextualise lowlevel pathways using images of cells, tissues and organs. Among enzyme-oriented databases MEROPS (35) , devoted to proteases and their inhibitors, makes a welcome return with a near-doubling of sequences and cross-references to the PANTHER database (36) . PANTHER full-length sequence based clustering is shown to be complementary to MEROP's domain-based structure. Carbohydrate-active enzymes are covered by the arrival in NAR of PULDB (37) , covering polysaccharide utilization loci in the prominent gut bacteria of the phylum Bacteriodetes, and dbCANseq (38) , which usefully extrapolates information from the well-known CAZy database (39) to a genome scale. At the enzyme mechanism level, this issue sees the merger of two databases, MACiE and CSA, each veterans of multiple Database Issues, into a single new resource M-CSA (Mechanism and Catalytic Site Atlas) (40) .
In the microbial genomics section, there is an update paper from the yeast-focused SGD (41) which now includes curated lists of yeast genes that can replace the functions of human counterparts or vice versa. The popular TADB, covering toxins and antitoxins, also presents an update (42) , as does SubtiWiki (43) , devoted to the biology of Bacillus subtilis. Two new databases address viruses. The Virus Taxonomy (44) appears in NAR for the first time, despite the International Committee behind it dating back to the 1960s.
The second, MVP (45) describes the complex interactions between microbes and the phage clusters that can infect one or more of them.
Human and model organism genomics are strongly represented. The core resources Ensembl (46) and the UCSC Genome Browser (47) present their usual updates. The former is supplemented by an Ensembl Genomes paper (48) covering non-vertebrates which reports ∼20 000 new genomes covered. Other well-known returning databases include ENCODE (49), RefSeq (50) and Genomicus (51), the last showcasing new karyotype evolutionary trees. Among new databases, current trends in cell and molecular biology are reflected in StemMapper (52) that focusses specifically on stem cell gene expression, and SCPortalen (53) which stores transcriptomics data, metadata and cell images at the single cell level. Another notable new arrival is PICKLES (54) which collects information on human gene essentiality from the results of genome scale CRISPR knockout and shRNA knockdown experiments in cancer and other cell lines.
As ever, databases devoted to human genomic variation and biomedical research are very well represented. Important returning databases include the IUPHAR/BPS Guide to Pharmacology (55) which covers properties of existing and potential drug targets. The authors of the update also describe a major new sister resource, the Guide to Immunopharmacology. An interesting evolutionary perspective on drug targets is provided by ECOdrug (56) which maps the presence or absence of drug target orthologues across species. This will help in efforts to address ecotoxicology concerns over binding of drugs to non-target wild species and assist with appropriate species choices for ecological risk assessments. The popular DrugBank (57) also returns, now in release 5.0 and bringing huge increases in data volume, new data types such as pharmacotranscriptomics and content reporting on the status of clinical trials. A major new resource is the Genome Variation Map (58) from the BIG Data Center covering 19 species. Its arrival is particularly timely with the announcement that comparable NCBI resources dbSNP and dbVar are to stop accepting non-human submissions (https://ncbiinsights.ncbi.nlm.nih.gov/2017/05/09/phasingout-support-for-non-human-genome-organism-data-indbsnp-and-dbvar/).The well-used ClinVar resource (59) also contributes an update and is joined in interpreting human genome variation and its implications for disease by the newcomer VarCards (60) . Two interesting new databases, PGG.Population (61) and PopHuman (62) present a population genomics perspective of human genome variation, each containing thousands of human genomes from across the world and allowing interactive exploration of and comparison between populations.
Plant databases represented here include the comparative genomics resources PLAZA (63) and Gramene (64) . A major new Arabidopsis resource arrives in the form of the AraGWAS catalog (65) which contains hundreds of thousands of links between SNPs and curated phenotypes. In the last section proteomics databases are well-represented. An update is presented on the major quantitative proteomics resource proteomicsDB (66 kinds of omics data. Future plans include an extension from its current human focus to model organisms. An intuitive user interface is also a strong point of the new EPD database (67), while PIT-DB (68) explicitly works at the intersection of RNA-seq transcriptomics and proteomics mass spectrometry. After covering such a variety of biological areas, it seems appropriate to finish with mention of the BioStudies database (69) that collates data of any and all kinds relating to a single study.
NAR ONLINE MOLECULAR BIOLOGY DATABASE COLLECTION
We reach this year the 25th update of the NAR online Molecular Biology Database Collection (which is freely available at http://www.oxfordjournals.org/nar/database/ c/), featuring 88 new databases (Table 1 ) and 15 databases not described previously in the NAR Database Issue (Table  2 ). Within our ongoing verification processes to make sure information is still relevant, we have removed 47 obsolete or discontinued databases. After contacting their authors, 138 database entries have been updated with respect to new URLs, new descriptions, and/or other metadata.
We welcome suggestions for inclusion in the Collection of additional databases that have been published in other journals. Such suggestions should be addressed to XMF at xose.m.fernandez@gmail.com and should include database summaries in plain text, organized in accordance with the http://www.oxfordjournals.org/nar/database/summary/ 1 template.
